We present a low-flux extension of the X-ray selected ROSAT Brightest Cluster Sample (BCS) published in Paper I of this series. Like the original BCS and employing an identical selection procedure, the BCS extension is compiled from ROSAT
INTRODUCTION
Until recently, the compilation of large statistical samples of clusters of galaxies was a task accomplishable only at optical wavelengths where photographic plates provide both all-sky coverage and sufficient depth to detect clusters at redshifts of z < ∼ 0.3 (e.g., Abell 1958 , Zwicky et al. 1961 -1968 , Abell, Corwin & Olowin 1989 . Only with the completion of the ROSAT All-Sky Survey (RASS) in 1991 (Voges 1992 , Trümper 1993 did unbiased large compilations of X-ray detected clusters become a feasible alternative.
To date, three X-ray flux limited cluster samples have been published from RASS data. The all-sky sample of the 242 X-ray Brightest Abell-type Clusters (XBACs) of Ebeling et al. (1996) was the first statistical sample of X-ray bright clusters to emerge from the RASS. However, although X-ray flux limited, the XBACs sample is, by design, limited to Abell clusters and thus still affected by the biases inherent in optical cluster surveys. The other two largescale RASS cluster samples are truly X-ray selected though: the ROSAT Brightest Cluster Sample (BCS, Ebeling et al. 1998 , Paper I) comprises 203 X-ray selected clusters in the northern hemisphere, and the RASS1 Bright Sample (RASS1-BS, De Grandi et al. 1999) consists of 130 such clusters in the southern hemisphere. A fourth RASS cluster sample covering most of the southern extragalactic sky is under compilation (Böhringer et al, in preparation) . In the following we briefly summarize the key features of the BCS. 
THE ROSAT BRIGHTEST CLUSTER SAMPLE (BCS)
The BCS is the first truly X-ray selected, and so far largest, cluster sample to emerge from the RASS. The BCS, as listed in Paper I, comprises 203 RASS selected galaxy clusters in the northern hemisphere (δ ≥ 0 • ) and at high Galactic latitudes (|b| ≥ 20 • ). All 203 BCS clusters have measured redshifts of z ≤ 0.374; the 201 BCS clusters at z ≤ 0.3 form the statistical subsample which is nominally 90% flux complete.
The primary selection criterion for the BCS is X-ray extent as measured in the RASS with the Standard Analysis Software System (SASS) used in the original analysis of the raw data. Since clusters of galaxies are, even at the moderate resolution of the RASS, generically extended X-ray sources at essentially all redshifts, this approach should reliably select all clusters ⋆ . Unfortunately, the SASS source detection algorithm is known to erroneously misclassify a significant fraction of clusters as point sources. As demonstrated in the appendix of Paper I, a RASS cluster sample based exclusively on SASS source extent will miss 25% of all clusters at all redshifts, nearly independent of the imposed X-ray flux limit. 'Pure' X-ray selection by source extent is thus bound to result in significant incompleteness. In the compilation of the BCS we overcome this limitation of the SASS by adding to the clusters found through their SASS extent all X-ray detections (irrespective of alleged X-ray extent) of Abell and Zwicky clusters. We also perform a comprehensive reanalysis of the raw RASS photon data around all SASS detected clusters (the total sky area thus processed amounts to one sixth of the BCS survey area) with VTP (Voronoi Tesselation and Percolation, Ebeling & Wiedenmann 1993) , a source detection algorithm developed and optimized specifically for the detection and characterization of irregular, extended X-ray emission from galaxy clusters. This step is crucial in two respects. Firstly, it yields accurate total cluster fluxes and, secondly, it ensures that the BCS, contrary to other RASS cluster projects, does not exclusively rely on detections made by a point source detection algorithm. It is the ⋆ A small number of other extended X-ray sources, such as supernova remnants, can be eliminated easily additional clusters detected in this second processing that allow us to quantify and correct for the incompleteness and bias introduced by the imperfections of the initial point source detection algorithm.
As a result of this strategy, details of which can be found in Paper I, the BCS is currently not only the largest but, perhaps more importantly, also the statistically best understood RASS cluster sample. The BCS has been used for a wide range of astrophysical studies, including investigations of the spectral properties of central cluster galaxies , 1999 , the currently best determination of the cluster X-ray luminosity function at z ≤ 0.3 (Ebeling et al. 1997 ) and the bright end of the cluster X-ray log N − log S distribution ). The BCS is also used routinely in studies of cluster evolution to define properties of the cluster population in the local universe (e.g., Kitayama, Sasaki & Suto 1998 , Rosati et al. 1998 , Jones et al. 1998 , Blanchard & Bartlett 1998 , Vikhlinin et al. 1999 , Reichert et al. 1999 , Ebeling et al. 2000 .
Work in progress investigates the cosmological implications of the BCS X-ray luminosity function in the framework of a PressSchechter model (Ebeling et al., in preparation) and the threedimensional large-scale distribution of clusters via the clustercluster correlation function (Edge et al., in preparation) . Both of these studies use the extended BCS as defined and described below.
As in Paper I, we assume an Einstein-de Sitter Universe with q0 = 0.5 and H0 = 50 km s −1 Mpc −1 throughout.
THE BCS EXTENSION
The flux limit of the BCS extension is defined crudely by the requirement that the supplementary sample comprise about 100 clusters below the flux limit of the main sample released in 1998 † . Following the same procedure as for the original BCS we find this requirement to be met for a flux limit of the extended BCS (eBCS) of 2.8 × 10 −12 erg cm −2 s −1 (0.1-2.4 keV), corresponding to a flux completeness of 75 per cent. The correspondence between completeness and X-ray flux limit is illustrated in Figure 1 which, similar to Fig. 20 of Paper I, shows the observed BCS log N − log S distribution, as well as the power law fit to the same distribution after corrections for incompleteness have been applied (see Paper I for details). The eBCS flux limit is defined by the X-ray flux (note that these are total cluster fluxes) at which the observed distribution falls below 3/4 of the value predicted by the power law description of the cumulative flux distribution for a complete sample.
The BCS extension thus defined comprises 107 clusters from the total sample of 442 clusters found in the RASS data during the compilation of the BCS. All 107 have measured redshifts of z ≤ 0.418; 100 of them fall within the redshift limit of the complete sample at z ≤ 0.3. By design, the X-ray fluxes of the clusters in the extension range from 2.8×10 −12 erg cm
erg cm −2 s −1 in the 0.1-2.4 keV band (the latter value being the flux limit of the original BCS). Table 1 lists the 107 clusters in the BCS extension in analogy to Table 3 of Paper I, i.e., the contents of this table are
The ROSAT Brightest Cluster Sample (BCS) -IV. The extended sample 3 embedded point sources; 'V' ('S') signals significant X-ray extent according to VTP (SASS), i.e., an extent value in excess of 35 arcsec; systems flagged by a • symbol are serendipitous VTP detections in the sense of Section 7.1 of Paper I. column 2: cluster name. Where clusters appear to consist of two components, two entries ('a' and 'b') are listed. We adopt cluster names in the following order of priority: Abell name, Zwicky name, other cluster name established in the literature, ROSAT RXJ name. column 3: right ascension (J2000) of the X-ray position as determined by VTP. column 4: declination (J2000) of the X-ray position as determined by VTP. column 5: column density of Galactic Hydrogen from Stark et al. (1992) . column 6: total RASS exposure time. column 7: PSPC count rate in PHA channels 11 to 235 originally detected by VTP. column 8: equivalent radius AVTP/π of the source detected by VTP. column 9: final PSPC count rate in Pulse Height Analyzer (PHA) channels 11 to 235 based on the original VTP count rate. Statistical corrections for low-surface brightness emission that has not been detected directly and for contamination from point sources have been applied. column 10: error in the final PSPC count rate according to equation 4 of Paper I. The fractional uncertainty in the energy flux (column 13) and the X-ray luminosity (column 14) can be assumed to be the same as the fractional count rate error. column 11: ICM gas temperature used in the conversion from count rates to energy fluxes. 'e' indicates the temperature has been estimated from the LX − kT relation. column 12: measured redshift. column 13: unabsorbed X-ray energy flux in the 0.1 to 2.4 keV band. column 14: intrinsic X-ray luminosity in the 0.1 to 2.4 keV band (cluster rest frame). column 15: reference for the redshift in column 12.
One of the clusters listed in Table 1 , A1758a, was already listed in Table 3 of Paper I because it made the flux limit of the original sample when combined with its X-ray fainter companion A1758b. The latter falls below the flux limit of both the original and the extended BCS.
The distribution of the full eBCS sample of 310 clusters in luminosity-redshift space is shown in Fig. 2 . While 211 (68%) of these are Abell clusters, the number of non-Abell clusters in the eBCS is substantial: 42 (14%) systems are Zwicky clusters without Abell identification, and another 57 (18%) are listed in neither of the two largest optical cluster catalogues. As expected, the Abell content of the eBCS is thus somewhat lower than, but still similar to, the one found for the BCS where the fractional content in Abell, Zwicky and other clusters was measured to be 70, 11, and 19 per cent.
The redshift distribution of the 310 clusters of the extended BCS shows striking signs of large-scale structure as already noted in the original BCS. Figure 3 shows the eBCS redshift histogram compared to the distribution expected for a spatially homogenous sample. The pronounced peaks at z ∼ 0.036 and z ∼ 0.077, as well as the depletion between them, are prominent also in the redshift distribution of the original BCS (see Section 8.1 of Paper I). As shown in Paper I, the excess of clusters at these redshifts can not be attributed to any single supercluster but is generated by clusters and superclusters distributed widely over the solid angle covered by the BCS.
An overview of the distribution of the eBCS on the sky is shown in Fig. 4 . of digitized optical images from the POSS and UK Schmidt sky surveys obtained through STScI's DSS Web interface. All of the data analysis presented in this paper was carried out using the Interactive Data Language (IDL 
